In this article, an attempt has been made to study on general estimation procedures of population mean on recent occasion when non-response occurs in h-occasion successive sampling. Suggested estimators have advantageously influenced the estimation procedures in the presence of non-response. Detailed properties of the suggested estimation procedures have been examined and compared with the estimation process of the same circumstances but in the absence of non-response. Empirical studies have been carried out to demonstrate the performances of the estimates and suitable recommendations have been made.
Introduction
Successive sampling was developed for estimation of population parameters on recent point of time (occasion), when the population parameters changes over successive points of time (occasion). It is a sampling method to provide reliable and fruitful estimates of population parameters over different desire points of time (occasion). Jessen (1942) initiated a technique with the help of past information to provide the effective estimates on current occasion in two-occasion successive sampling. Later, this technique was extended by Yates (1949) , Patterson (1950) , Tikkiwal (1951) , Eckler (1955) , Rao and Graham (1964) , Gupta (1979) , Binder and Hidiroglou (1988) , Kish (1998) , McLaren and Steel (2000) , Singh, Kennedy and Wu (2001) , Steel and McLaren (2002) among others. Sen (1971 Sen ( , 1973 applied this theory in designing the estimators of population mean using information on two or more auxiliary variables which was readily available on ESTIMATION OF POPULATION MEAN UNDER NON-RESPONSE 150 previous occasion in two-occasion successive sampling. Singh, Singh and Shukla (1991) , made an efficient use of auxiliary variable on current occasion and subsequently Singh (2003) uses this methodology for hoccasion successive sampling in estimation of current population mean.
In many situations, information on an auxiliary variable may be readily available on the first as well as on the second occasion. Utilizing the auxiliary information on both occasions, Feng and Zou (1997) , Biradar and Singh (2001) , Singh (2005) , Singh and Karna (2009) , Singh and Prasad (2010) , Singh, Prasad, and Karna (2011) , Singh, Majhi, Maurya, and Sarma (2015) and Sharma (2014, 2015) have proposed several estimators of population mean on current (second) occasion in two-occasion successive sampling.
Non-response is a common problem almost encountered in all sample surveys and successive sampling is more prone to this problem because of its repetitive nature. For example, in agriculture yield surveys, it might be possible that crop on certain plots are destroyed due to some natural calamities or disease so that yield on these plots are impossible to be measured. Hansen and Hurwitz (1946) suggested a method of sub sampling of non-respondents to address the problems of non-response in mail surveys. Later on Cochran (1977) and Okafor and Lee (2000) extended this technique for the case when besides the information on character under study, information is also available on one auxiliary character. More recently, Choudhary, Bathla, and Sud (2004) , Singh and Priyanka (2007) , and Singh and Kumar (2008) used the Hansen and Hurwitz (1946) technique for the estimation of population mean on current occasion in context of sampling on two occasions. Motivated with the above arguments and using Hansen and Hurwitz (1946) method, the aim of the present work is to suggest the estimation procedure for population mean at h th (recent) occasion when the non-response occurs on h th occasion, (h-1) th (previous) occasion and simultaneously on both h th and (h-1) th occasions in h-occasion successive (rotation) sampling. The properties of the proposed estimation procedure have been examined and compared with the similar estimation but under complete response. Empirical studies are carried out and suitable recommendations have been made.
Notations
Let U = (U 1 , U 2 , ---, U N ) be the finite population of N units, which has been sampled over h occasions. 
The correlation between the study variables y h and y h-1 .
2 hy S :
The population variance of the variable y h on the h th occasion.
The proportion of non-responding units in the population on the (h-1) th occasion.
The proportion of non-responding units in the population on the h th occasion. 
Formulation of Estimator
For estimating the population mean Y on the h th occasion, a sample mean and a regression type estimator are suggested. First is the Hansen and Hurwitz (1946)  is defined as
  is the unknown constant to be determined under certain criterion.
Remark 1:
For estimating the mean on h th occasion the estimator h  is suitable, which implies that more belief on h  could be shown by choosing h  as 1 (or close to 1), while for estimating the change from one occasion to the next, the estimator h  could be more useful so h  might be chosen as 0 (or close to 0).
For asserting both the problems simultaneously, the suitable (optimum) choice of h  is required.
Remark 2:
(i) Assume that the correlation between variables observed on two occasions, more than one occasion apart is zero. (ii) For practical application the population regression coefficient will be estimated by their respective sample estimates. 
Properties of the Estimator
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Remark 3:
Following Hansen and Hurwitz (1946) technique, some variances which are used in Theorem 1, are evaluated as given below: (5), (6) and (7) in equation (4) 
.
To find the minimum variance, we differentiate the equation (11) 
Again, from equations (13) and (14) 
Hence, minimum variance of h  is obtained from equations (11) and (12) which is as follows
Special Cases
Case 1: When non-response occurs only on (h-1) th (previous) occasion.
For the case when non-response occurs only on (h-1) th occasion, the estimator for population mean h Y on recent occasion may be structured as
where hh y
 is unknown constant to be determined so as to minimize the variance of the estimator * h  . 
Properties of the estimator
From (25) and (26) 
where h  is defined in equation (1) and 
where   h V  is shown in equation (5) 
Thus, from (38) and (39) 
where 
decrease while L increases with the increasing value of W * . This behavior shows that the higher the non-response rate, the larger fresh sample is required to be replaced on the recent occasion. are decreasing with the increasing values of number of occasions (h). This behavior suggests that lower the non-response is useful and smaller fresh sample is required at the recent occasion which leads in the minimizing the survey cost.
Behavior of Estimator
* h  From
Conclusion
On the basis of preceding interpretations, it may be concluded that the proposed estimation procedure is more useful and fruitful in the estimate of population mean when non-response occur on h th occasion, (h-1) th occasion and simultaneously on both h th and (h-1) th occasions in the h-occasion successive sampling. It is also visible from the empirical studies that the percent relative loss in precision is not so high. Hence, the proposed estimators h  , * h  , and ** h  are performing well in terms of precision even in the presence of non-responses. Thus they are reliable and may be recommended to the survey statisticians and practitioners for its practical applications.
